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DIFFERENTIAL PRESSURE SETPOINT FOR HEATING HOT WATER PUMPS TO MEET FLOW
REQUIREMENTS OF PROJECT.
<
@ THREE EXISTING PUMPS AND TWO EXISTING HEAT EXCHANGERS MAKE—UP THE HEATING HOT
WATER REHEAT SYSTEM SERVING THIS PROJECT AS WELL AS ADJOINING AREAS IN THE
BASEMENT. CONFIGURE AND COMMISSION CONTROLS AND NEW PRESSURE SENSOR FOR THIS
EAST PENTHOUSE HVAC PLAN 1 SYSTEM.
o SCALE: 1/4" = 1'0" @ EXISTING DIFFERENTIAL PRESSURE SENSOR. MODIFY CONTROLS TO USE THE NEW
DIFFERENTIAL PRESSURE SENSOR TO CONTROL THE PUMP VFDS IN LIEU OF THE EXISTING
: . - > " SENSOR.
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CO NSU LTANTS ] ARCH |TECT ] Drawing Title Project Title Project Number
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1 2 4 5 6 7 8 9 10
PROJECT
SCOPE
29 30 30a
KEY PLAN - ROOF
Scale = None
L/ N
WELDED STAINLESS STEEL N\
EXHAUST STACK \
@ 1" GALVANIZED STEEL - 1078 ~
iy STRAP SECURED TO
u EXHAUST STACK
GUY WIRE (4 REQUIRED)
TRANSITION
(AS REQUIRED) =
=
FLEXIABLE :
CONNECTION =
EXHAUST FAN ©
PROVIDE FLEX
CONNECTION.  MINIMU
LENGTH OF STRAIGHT
INLET DUCT TO BE 4
TIMES DUCT DIA. — \
DRAIN AT
BASE OF FAN <~/ SECURE GUY
WIRE TO
i @ EQUIPMENT CURB = = ROOF CURB
CTe ROOF\ _l (TYP.) .
yd N
[ | [ o |
14”9 STAINLESS STEEL
| . 0\ ‘) EXHAUST STACK DETAIL
A NOT TO SCALE
i
i
[7p)
% o,
L = STRUT SUPPORT
Z (TYPICAL)
P 0%5n
LY — —
Al STAINLESS STEEL DUCT
STRAPS (TYPICAL) \
ey DUCT SUPPORT ANGLE
/_
g 0 ~—_
ANCHOR STRUT SUP —~—
TO CURB ROUND DUCTWORK
(TYPICAL)
12" ROOF CURB —— | _/— ROOF MEMBRANE
g f ~—_ ROOF INSULATION
NOTES:
g 1. PROVIDE ROOF CURB DUCT SUPPORTS EVERY 48”. METAL DECK
2. STRUT SUPPORT AND ANGLE IRON SHALL BE
GALVANIZED STEEL OR STAINLESS STEEL TO LIMIT
CORROSION.
g 0
ROOF MOUNTED DUCT SUPPORT DETAIL
NOT TO SCALE
o
L
7))
0
gop
|
z
<C
=
2 @ O CODED NOTES:
5
CONNECT NEW 14”¢ STAINLESS STEEL EXHAUST DUCT TO EXISTING
g o 14"¢ DUCT AT ROOF. PROVIDE NEW ROOF CURBS FURNISHED AND
INSTALLED BY MECHANICAL CONTRACTOR. MECHANICAL CONTRACTOR
SHALL HIRE ROOFER TO MAINTAIN WARRANTY OF EXISTING ROOFING
SYSTEM. MC SHALL PROVIDE A NEW MOTORIZED BACKDRAFT DAMPER
WHERE DUCT ENTERS BUILDING.
@ PRIOR TO CONNECTION TO EXISTING EXHAUST DUCT, M.C. SHALL
PROVIDE A DUCT LEAKAGE TEST (BASED ON NEGATIVE 3” W.G.) ON
EXISTING—TO—REMAIN EXHAUST DUCTWORK FROM BASEMENT FLOOR
@ 25" MINIMUM TO ROOF TERMINATION. M.C. SHALL PROVIDE TEST REPORT AND
/A& IDENTIFY ANY REQUIRED REPAIRS.
ROOFING NOTE:
ZZ MECHANICAL CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATING ALL
ROOFING WORK WITH GENERAL CONTRACTOR. ROOF SHALL BE REPAIRED SO
AS NOT TO VOID ROOF WARRANTY. GENERAL CONTRACTOR SHALL PROVIDE
FLASHING AS REQUIRED FOR A WATERTIGHT SEAL AND AS SPECIFIED BY THE
YY EXISTING ROOFING SYSTEM MANUFACTURER TO MAINTAIN EXISTING ROOFING
SYSTEM WARRANTY FOR INSTALLATION OF NEW EXHAUST FAN.
VRN
PARTIAL SECOND FLOOR ROOF HVAC PLAN 1
SCALE: 1/4" =1'0"
0 2 4' 8 16'
FULLY SPRINKLERED
CO NSU LTANTS ARCH |TECT Drawing Title Project Title Project Number
" " 41-14-101
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1 2 3 4 5 6 7 8 9 10
1/2" [15mm)]
gﬂ*%gﬁgggfgﬁgg‘o"' STIFFEN BLADE INSULATION ROUND ROD PIN
; AS REQUIRED DUCT: OUTSIDE END BEARING
LINTELS.(WHERE REQ’D) /_ R SHALL R SHALL = R SHALL
DAMPER BLADES TO BE OUT BY GEN'L TRADES. TTTTTTPTTAREAT] - 27 INSULATION | L EQUAL = | EQUAL % | EQUAL
OF AR STREAM UNLESS 1 1/2"x1 1/2"x14 GA. ANGLES STAND—OFF OR BE & ~ LORBE - —OR BE
NOTED OTHERWISE ' AR MAIN EXHAUST OR RETURN % GREATER — << GREATER GREATER
BOLT SCREW OR TACK WELD TO < FoW THAN. W 3 e THAN
SLEEVE TO BE 6" WIDER THAN SLEEVE 12" 0.C. AT LEAST TWO . AR < — DAMPER BLADE : 74 i
WALL OF GALV. ST'L SHEET & CONNECTIONS PER SIDE. (DO NOT ¥ FLOW < L HANDLE WITH P VANE 1/3W. :
OF GAUGE EQUAL TO DUCT ATTACH TO WALL). g = L LockiNG + [ &P'_
ATTACH DUCT TO FIRE DAMPER DUCT CONNECTOR OF GAUGE P 1/4W OR 4” ) D BEARING A\
COLLAR AND SEAL WITH FIRE /_ EQUAL TO DUCT ! [102mm] MIN. .
PROOF CAULKING (3M CP25) ——__ 1/8" [6mm]
S L PROVIDE VOLUME DAMPER STANDARD RADIUS s
| g | | BRANCH DUCT WHEN SHOWN ON FLOOR CLEARANCE ELBOW
DUCT GAUGE PER | PLANS SIDE_ELEVATION ALL AROUND SECTION W W
SMACNA STANDARDS o A
glggaL; J\s SHEE{)MU&% 288558 W= SHORT RADIUS ELBOW SHORT RADIUS ELBOW
. , . PLAN VIEW ) WITH ONE_VANE WITH TWO VANES
THERMO LINK / 2 | NOTE:
vt 1. DELETE INSULATION STAND—OFF ON DUCTWORK WITHOUT EXTERIOR INSULATION. NOTE:
PLAIN 'S’ SLIP (TYP) 1/8” CLEARANCE ALL FOUR SIDES
IF FIRE DAMPER NOT FACTORY 2. DETAIL SHOWS SINGLE BLADE DAMPER. DAMPER INSTALLATION SHALL BE SIMILAR 1. THE INTERIOR SURFACE OF ALL RADIUS ELBOWS SHALL BE MADE ROUND.
FURNISHED WITH SLEEVE, EXHAUST OR RETURN FOR MULTI=BLADE DAMPERS & ROUND DAMPERS. 2. ALL STANDARD RADIUS ELBOWS SHOWN ON FLOOR PLANS MAY BE MADE SHORT
BOLT, SCREW OR TACK WELD . BRANCH DUCTWORK RADIUS ELBOWS. ALL SHORT RADIUS ELBOWS SHALL HAVE VANES. VANES SHALL
FIRE DAMPER TO STEEL SLEEVE. NOTE: BE CONSTRUCTED, SUPPORTED AND FASTENED AS RECOMMENDED BY SMACNA.
MAX. 12” SPACING WITH AT LEAST DYNAMIC LOW VELOCITY FIRE DAMPERS TO NTS \/OLU M E DAM PER DETA| |_
TWO CONNECTIONS PER SIDE BE U.L. LABELED 3 HOUR RUSKIN OR 3. PROVIDE DUCT ACCESS DOORS BEFORE AND AFTER EACH ELBOW
EQUAL TYPE DIBD23 STYLE CR. DAMPER NTS : ‘
CAN BE SUPPLIED WITH SLEEVE INSTALLED
OR MAY BE CONTRACTOR FABRICATED. DUCTWORK RADIUS EFELBOWS
TURNING VANES VOLUME EXTRACTOR; ADJUSTABLE ADJUSTABLE NTS
FROM FULLY CLOSED POSITION TO METAL ROD
SEE FLOOR PLAN FOR
LT DIMENSION\ _CFM NOTED ON FLOOR PLANS —, OR LINKAGE
TYPICAL FIRE DAMPER AT WALL PENETRATION " < — — — o8
NTS i 3/4 FUNNEL SUPPLY | _ FLOW < < FLow FLOW™ 3
DUCT — AR | \
T FLOW D o~~~
T B/ MAIN = S &3
CHEMICAL . SUPPLY AIR AR
POT FEEDER N\ 3/4 PROVIDE. VOLUME  pycT S~ FLow z FLoW— S 3 S
DAMPER WHEN T0P REGISTE =)
SQUARE ELBOW SHOWN. SHOWN ON FLOOR 3 /
STEEL EXPANSION SHIELD FOR T PROVIDE ROUND ELBOW PLANS =
EXISTING CONSTRUCTION AND WHEN SHOWN ON FLOOR/( PLAN VIEW N
INSERTS FOR NEW CONSTRICTION PLANS . 4 9
THIS TYPE SHALL BE USED ONLY 3/4” SUPPLY REGISTER / %ﬁo_ <<
IN SLABS OR BEAMS OF 7
" OR BRANCH DUCT TYPICAL DUCTWORK TRANSITION
4" (100 MM) MIN DEPTH LTO DRAIN AR SPLIT DUCT TAKE—OFF I AIR s PLAN OR SIDE VIEW
s < < '_\C PLAN VIEW FLOW EQUIPMENT MOUNTED IN DUCT
- -t PLAN OR SIDE VIEW
gfgggt‘sra . 3/8” (10 MM) MIN DIA EXPANSION BOLTS \_\/\ NOTE: A /
FOR EXISTING CONSTRUCTION AND
INSERTS FOR NEW CONSTRUCTION CIRCULATING PUMPS 1. THE SUPPLY REGISTER TAKE—OFF MAY BE USED FOR = E,"G'(';“T SUPPLY
UP UP TO 25% OF THE MAIN DUCT CFM. THE BRANCH 1/4 W OR 4" zl5
= Z DUCT TAKE—OFF MAY BE USED FOR UP TO 15% OF  [102mm] MIN. | -PROVIDE VOLUME
= THE MAIN DUCT CFM ANYTIME AND UP TO 40% WHEN DAMPER WHEN NOTE:
THE MAIN DUCT VELOCITY IS 1000 FPM [5 M/S] OR A SHOWN ON UNLESS OTHERWISE INDICATED ON PLANS, MAXIMUM ANGLES SHOWN SHALL APPLY.
TYPICAL HEATING HOT WATER LESS. THE AR SPLIT DUCT TAKE—OFF SHALL BE USED FLOOR PLANS
IN ALL OTHER CASES AND MAY BE USED AT ANYTIME. W
TREATMENT FOR CLOSED SYSTEMS BRANCH DUCT TAKE—OFF
- 2. SHOW VOLUME DAMPERS ON FLOOR PLANS. LA viEw TYPICAL DUCTWORK TRANSITION
NOTES: WITH EQUIPMENT MOUNTED IN DUCT
NUTS & WASHERS 1. TOP OF CHEMICAL POT FEEDER TANK SHALL SUPPLY DUCTWORK TAKE—OFFS
TURNBUCKLE NOT BE MORE THAN 3'—0” AFF. NTS
3/8” (10 MM) MIN DIA " , 2. SEE SPECIFICATIONS FOR SIZE REQUIREMENTS. NTS
YANGER RODS 3/8" (10 MM) MIN DI
HANGER RODS |
3/8” (10 MM) MIN DIA INSERTS
NEW CONSTRUCTION ONLY.
SCREWHEAD VENT SCREWHEAD VENT REDUCER, IF REQUIRED . < g
TYPICAL METHOD OF SECURING HANGER TEST PLUG (TYP) TEST PLUG (TYP)
UNIONS OR SOLDER UNIONS OR SOLDER
RODS IN CONCRETE SLABS AND BEAMS. CONNECTION (TYP.) CONNECTION (TYP.)
= _\ i T4\ WATER RETURN — K WATER RETURN A
—} -
3—WAY VALVE —W1—
T I e o \ WATER SUPPLY LT — i > \ WATER SUPPLY NOTE:
1. ALL VANED ELBOWS SHALL BE CONSTRUCTED AND INSTALLED AS DETAILED BY
HANGER ROD
SMACNA.
2. WHEN W1 DOES NOT EQUAL W2, VANE SHALL BE SINGLE VANE TYPE REGARDLESS
OF W DIMENSION.
D ATION AROR TYPICAL COIL PIPING CONNECTIONS TYPICAL COIL PIPING CONNECTIONS
REQUIRED FOR LOW 3. ALL SINGLE VANES SHALL HAVE A 2” [50mm] RADIUS, 1 1/2” [40mm] MAXIMUM
TEMPERATURE PIPE) VAV BOX REHEAT COILS WITH VAV AND DUCT—MOUNTED REHEAT COILS SPACE BETWEEN VANES AND A 3/4" [20mm] TRAILING EDGE.
3—WAY CONTROL VAL VE NTS 4. WHEN W EQUALS W2 AND W1 IS GREATER THAN 20” [500mm] VANES SHALL BE
O L e SoLBLE VAR Tiee
NTS .
(0 BCF MIN. DENSITY) c10 NOTES: 5. PROVIDE DUCT ACCESS DOORS BEFORE AND AFTER EACH ELBOW.
NOTES: 1. BRANCH PIPING VALVES SHALL BE PROVIDED WITH PACKING GLANDS.
INSULATION SHIELD WELD
AT HANGER 1. BRANCH PIPING VALVES SHALL BE PROVIDED WITH PACKING GLANDS. DUCTWORK SQUARE VANED ELBOWS
(i _ SADDLE NTS
ADJUSTABLE CLEVIS HANGER ADJUSTABLE_CLEVIS HANGER
TYPE 1 — SEE SPECIFICATIONS TYPE 43 — SEE_SPECIFICATIONS MASONRY  INSULATED
I TAIN ADEQUATE SERVICE ., PARTITION  PIPE OR
PROVIDE INSULATION SHIELD ACCESS TO CONTROLS. T.C. SHALL 3/4” [19mm] APPROVED AT DUCT
DIFFERENTIAL AND INSERT . FOR. AL PIPING . DETERMINE CONTROL PANEL LOCATION (RIGHT FIRESTOP INSULATION WITH
PRESSURE " 1/2" (15 MM) DIA SCREWHEAD VENT REDUCER, IF REQUIRED OR LEFT SIDE) BASED ON SPACE A, VAPOR BARRIER - 6"
(8" (200 MM) MIN.) - AVAILABLE
SENSOR glg\yc(%%OR%sj mll)l-(l TEST PLUG (TYP.) : MINIMUM OF (1) 90° CHANGE [152mm]
PRESSURE M 1 : OF DIRECTION BETWEEN EACH INSULATED
PRE(S;iSSE GAUGE (TYP.) SPACING ON UNIONS OR SOLDER DIFFUSER AND VAV TERMINAL PIPE OR DUCT i i,
=) EACH CHANNEL CONNECTION (TYP.)
—n j— ki WATER RETURN 2 = PIPE SLEEVE
SUPPLY MAIN\ RETURN MAIN r-] BAND __\ DIFFUSER PER PLAN ] . = g HERE SPESIFIED S SE_FESI;rlgf DRYWALL PARTITION <
1" (25 MM) MAX: == 1 5/8" (43 MM) 12 GAGE FLEX DUCT [ (TYPICAL) © . = FLOOR r PARTITION SUPPORT
% CHANNEL OR 2"x2"x1/4" 9_WAY VALVE [ ‘ 1 KXE =X /_ T
ggbﬁglNgg’[_ON [ (50x50x8 MM) ANGLE CoIL | g =l ,— WELD
SHUT-OFF— £ BALAN_CING’ & SIDE VIEW UNLESS OTHERWISE = = /
VALVE CHECK VALVE TRAPEZE HANGER FOR UP LT A é 1\ WATER SUPPLY | | | #‘ng%Fggég‘gHSH%CLTS = < 6 6
TO 1000 LB. (453 KG) UNIFORM LOAD EJ BE SAME SIVE AS = =4 \ [152mm] A [152mm
DIFFUSER NECK. = =2\
| g s \— 1/4” [6mm]e
TYPICAL PIPE HANGERS VAV | = = = ANCHOR ROD FOR PARTITION OR CHASE PENETRATION
” ” NTS TYPICAL COIL PIPING CONNECTIONS TERMINAL 5 | = = NEW CONSTRUCTION
VAV BOX REHEAT COILS WITH T INSTALL MANUAL BALANCING FIRESTOR MATERIAL = ore.
DAMPER FOR EACH DIFFUSER 3/4” [19mm] S
DIFFERENTIAL PRESSURE SENSOR DETAIL MAXIUM PIPE/TUBING SUPPORT SPACING 2—WAY CONTROL VALVE PROVIDE_ MINIMUM OF FOUR  NOTE: WITHIN DUCT AS FAR FROM APPROVED FIRESTOP 1. APPLICABLE TO PENETRATIONS OF
NoM. Sizg, N.. THRU 3/4 [ 1 [t 1/4f1 1/2[ 2 [21/2 3 [ 4 [ 5 [ 6 [ 8 STRAIGHT DUCT DIAMETERS To NOIE - DIFFUSER AS POSSIBLE. ALL INSULATION WITH ALL FIRE RATED MEMBRANES, IN
T 7 7 |7 19 [10 ] 11|12 14 |16 | 17 | 19 AL BE OsEas o ACCESS PANEL DOWNSTREAM SHALL HAVE 2" INSULATION FLOOR OR DECK PENETRATION REFER TO SPECIFICATIONS SECTION
NOTES W e (261) (2%‘) @7) (30) (34) 37) (1) (49) (52) (55) NOTES: VAV BOX. OF REHEAT COIL. STANDOFF D LOCKING PR OR DL s 078400, FIRE STOPPING SYSTEMS.
NOTES: FT. | 5 FT 9 - :
1 INSTALL IN AN ACCESSIBLE LOCATION. TUBING (M) | s /T [ (1.8) | (21) | (24) (24) | (2.7) (3.0) | (37) |(4.0) | (4.1) | (4.9) 1. BRANCH PIPING VALVES SHALL BE PROVIDED WITH PACKING GLANDS. VAV TERMINAL DETAIL e TR SR ONLY PIPE /DUCT
‘ ' NOTE: FOR TRAPEZE HANGER TAKE SPACING OF SMALLEST SIZE ON TRAPEZE. \TS BALANCING DAMPER IS NOT
REQUIRED. PENETRATION OF FIRE/SI\/IOKE BARRIERS
NTS
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1 2 3 4 5 6 7 8 9 10
PROJECT
SCOPE
KEY PLAN - ROOF
Scale = None
0 — P—1A ENABLE/DISABLE HEATING HOT WATER RESET SCHEDULE
O — P—1A VFD SPEED L
| — P—1A VFD FAULT OUTSIDE AIR RESET SCHEDULE SUPPLY AR DUCT
l OUTSIDE AIR TEMPERATURE PERIMETER HOT WATER TEMPERATURE
_ VFD | | — P—1A HOA
ABOVE 60 DEGREES | 120 DEG / /
| — HOT WATER SUPPLY TEMP. | P_1A STATUS BELOW 20 DEG 180 DEG
MPSP- — mC%EFYéXT TERMINAL SUPPLY AIR DUCT
— HOT WATER SETPOINT RESET OPERATION: /
T o
HX—1A > 1. THE CONTROL OF THE HOT WATER SUPPLY TEMPERATURE SHALL BE VIA AN EE OCCUPANCY SENSOR
( < INVERSE/RESET SCHEDULE.  SUPPLY WATER TEMPERATURE SETPOINT SHALL BE 180F =T (SEE ELECTRICAL PLANS)
I P—1A (ADJ.) WHEN THE OUTDOOR AIR TEMPERATURE IS 20F (ADJ.) OR LESS. WHEN THE 5
- OUTDOOR AIR TEMPERATURE IS 60F (ADJ.) OR GREATER, THE SUPPLY WATER AR FLOW T M%EO%%S:CY
TEMPERATURE SETPOINT SHALL BE 120F (ADJ.). RESET SUPPLY WATER TEMPERATURE SENSOR TYPICAL VAV TERMINAL
MPR <€ LINEARLY BETWEEN THESE TWO TEMPERATURE SETPOINTS. ,:Ek. DDC ROOM WITH REHEAT
P_1c 17 THERMOSTAT
P2
7 120V/24 AC =
- TRANSFORMER i
| — HOT WATER SUPPLY TEMP. BY T.C. /<> X £
(1]
MPSP> VFD . 120 VAC o
_ GENERAL CONTROLS NOTES: UNITARY e =
S A COMMUNICATION CONTROLLER XFORMER|
] | — HOT WATER FLOW A. IN DIAGRAMS, 'I' INDICATES AN INPUT, 'O’ INDICATES AN OUTPUT ggﬁT{gLegRHSER XPORERT SENSOn
1 > . ’ ’ : | LOW VOLTAGE WIRING SENSOR
- ( < @ B. DAMPER OPERATORS SHALL BE PROVIDED BY TEMPERATURE CONTROLS | o ELECTRONIC ACTUATOR
: CONTRACTOR.
- > HWHS i > HWHS = \ —
C. TEMPERATURE CONTROL TEST SHALL INCLUDE, BUT NOT BE LIMITED TO:
< o DAMPER OPERATION
MPR . VALVE ACTUATION RESPONSE AND VALIDATION OF CORRECT OPERATION SEQUENCE OF OPERATION FOR VAV BOXES N OSTAT | —3
o VERIFIED ENTIRE CONTROL SEQUENCE OPERATES PER DESIGN ~ - - - E
VFD | | — P—1B HOA * VERIEY LEMPORARY SEQUENCE OF OFERATION IS ACTIVE SEQUENCE OF OPERATION (APPLIES TO BOXES SERVING ROOMS WITH OCCUPANCY SENSORS 7 120V/24 AC
. P TRANSFORMER
«  ACCOUNT FOR ALL CONTROL POINTS LISTED REFER TQ VAV SCHEDULE): 7 BY TC.
| — HOT WATER RETURN TEMP. Q — P—1B ENABLE/DISABLE §e 'D"-__l__g'gé\;'#fl_ F|'30RTESV&T|§ER A. SPACE THERMOSTAT SHALL MODULATE DAMPER TO MAINTAIN SET POINT.
O — P—1B VFD SPEED L B. ON CALL FOR HEAT, RETURN DAMPER TO MINIMUM POSITION AND UNITARY 120 VAC
MODULATE HOT WATER VALVE TO MAINTAIN SETPOINT. COMMUNICATION CONTROLLER BY EC.
| — P—1B VFD FAULT BUS TO OTHER B\ XFORMER |6
| CONTROLLERS LOW VOLTAGE WIRING
U < HWAR HWAR SUPPLEMENTARY CONTROL NOTES: SCHEDULE): BY T.C.
EXTEND THE EXISTING ANDOVER CONTROL SYSTEM. TO PROVIDE A FULLY AUTOMATED A ggg Ugégggc-ﬁvé LgEg\EIICDEE-I;‘EIEEhﬂN%%NEFRI;?Gngg ng’ :I[\lLCTI'IES EI“'?CC)) R SYSTEM e N\ °
DIRECT DIGITAL CONTROL SYSTEM, INCLUDE CONTROL DEVICES, ACTUATORS, WIRING, OCCUPANCY SENSOR VIA AUXlUARY DRY CONTACTS ON SENSORS. REFER
PANELS, CONTROLLERS, PROGRAMMING, AS SHOWN AND AS REQUIRED TO EXECUTE 0 ELECTRICAL PLANS FOR ADDITIONAL INFORMATION '
THE SEQUENCE OF OPERATION. PROVIDE FIELD LABOR AS REQUIRED TO COMPLETE :
SEQUENCE OF OPERATION FOR DUAL CONVERTOR SYSTEM SALMNGING AND COMMISSIONNG. CONTRACTOR SHALL SUBMIT FOR APPROVAL T0 B e AHAL, B chioED o o s ey VAV_CONTROL DIAGRAM
— — = = EEEE— — — THE VA COTR AND ENGINEER EACH SYSTEM'S SEQUENCES. C.  OCCUPIED: VAV TERMINAL SHALL OPERATE UNDER STANDARD NOT TO SCALE
A. DAMPER OPERATORS TO BE PROVIDED BY TEMPERATURE CONTROLS CONTRACTOR. : COOLING i-IEATING MODES TO MAINTAIN ROOM THERMOSTAT SETPOINTS AS
HEAT EXCHANGER SYSTEM OPERATION: HEATING HOT WATER PUMP SYSTEM OPERATION: HorED ,\{ R OOM DESION. SCHEDULE. ON. SRANING 1 os
1. HEAT EXCHANGERS 1-1CA AND 1-1CB SHALL OPERATE IN A LEAD/LAG SEQUENCE. THE DESIGNATED LEAD HEAT 1. THE HOT WATER DISTRIBUTION TO HEATING EQUIPMENT IN THE SYSTEM IS ACCOMPLISHED BY PUMPS 1-P1A, B TR e e TEST SHALL INGLUDE, "BUT NOT BE LIMITED TO: D. UNOCCUPIED: ' SEQUENCE_OF OPERATION:
EXCHANGER SHALL ROTATE EITHER MANUALLY THROUGH THE BMS OR ON A MONTHLY BASIS (ADJUSTABLE). 1-P1B, AND 1-P1C. THESE PUMPS ARE TO OPERATE LEAD/LAG ORDER WITH ONE OF THE PUMPS SERVING ONLY . VALVE ACTUATION. RESPONSE AND VALIDATION OF CORRECT OPERATION 1. VAV TERMINAL SHALL RESET TO UNOCCUPIED MINIMUM. UNOCCUPIED
AS BACK-UP. BOTH LEAD AND LAG PUMPS SHALL BE CAPABLE OF OPERATING IF REQUIRED BY THE DEMAND. THE " VERIFED ENTIRE CONTROL SEQUENGE OPERATES PER. DESIGN MINIMUM SHALL BE 50% OF OCCUPIED MINIMUM (OCCUPIED VARIABLE AIR VOLUME TERMINALS:
VALVE SHALL OPEN. IF THE LEAD HEAT EXCHANGER FAILS TO MAINTAIN HOT WATER SUPPLY TEMPERATURE, SPEED OF THE PUMPS BASED ON DIFFERENTIAL PRESSURE. THE DIFFERENTIAL PRESSURE SENSOR(S) LOCATED ° VAV TERMINAL SHALL OPERATE COOLING/HEATING MODES TO A. SPACE THERMOSTAT SHALL MODULATE DAMPER TO MAINTAIN SET POINT.
THEN THE LAG HEAT EXCHANGER SHALL ACTIVATE AND THE RESPECTIVE CONTROL VALVE SHALL OPEN. THROUGHOUT THE CONNECTED PIPING SYSTEM SHALL BE USED TO CONTROL THE PUMP SPEED. THE DESIGNATED : , ) / B. ON CALL FOR HEAT, RETURN DAMPER TO MINIMUM POSITION AND MODULATE HOT
LEAD PUMP SHALL ROTATE EITHER MANUALLY THROUGH THE BMS OR ON A MONTHLY RUNTIME BASIS (ADJ.). C. ALL SYSTEMS SHALL BE COMMISSIONED. REFER TO SPECIFICATIONS FOR MAINTAIN "UNOCCUPIED" SPACE THERMOSTAT SETPOINTS: WATER VALVE TO MAINTAIN SETPOINT.
ADDITIONAL INFORMATION. 3. UNOCCUPIED SPACE THERMOSTAT SETPOINTS:
3. THE CONTROLLER SHALL MEASURE THE HOT WATER SUPPLY TEMPERATURE AND MODULATE THE STEAM VALVE a. HEATING: 68 F (ADJ.)
TO MAINTAIN THE HWS SETPOINT, 2. PUMP ROTATION SHALL BE BASED ON TOTAL RUNTIME HOURS. EACH MONTH THE BMS SHALL AUTOMATICALLY D. TEMPERATURE CONTROLS SHALL BE ANDOVER. ALL CONTROLS WORK SHALL b. COOLING: 78 F (ADJ.)
CHANGE EACH PUMP DESIGNATION BASED ON TOTAL ACCUMULATED RUNTIME HOURS AS FOLLOWS: INTERFACE WITH EXISTING ANDOVER BUILDING CONTROL SYSTEM. ) ’ ’
a. THE PUMP WITH THE FEWEST RUNTIME HOURS SHALL BECOME THE LEAD PUMP.
4. THE STEAM VALVE SHALL BE ENABLED WHENEVER:
2. THE ASSOCIATED HEAT EXCHANGER IS ENABLED. b. THE PUMP WITH THE SECOND FEWEST RUNTIME HOURS SHALL BECOME THE LAG PUMP.
b. AND PROOF OF PUMP STATUS. ¢. THE PUMP WITH THE MOST RUNTIME HOURS SHALL BECOME THE BACK-UP PUMP.
. o . SETPOINT S ST BASED O S 3. THE PUMP CONTROLLER SHALL CONTINUOUSLY SURVEY THE DIFFERENTIAL PRESSURE SENSORS. THE PUMPS
. THE HOT WATER SUPPLY TEMPERATURE SETPOINT SHALL BE RESET BASED ON DIFFERENTIAL BETWEEN SUPPLY SHALL BE CONTROLLED AS FOLLOWS:
AND RETURN WATER TEMPERATURE. SUPPLY WATER TEMPERATURE DEFAULT SETPOINT SHALL BE 180F (ADJ.) a. THE CONTROLLER SHALL MODULATE THE LEAD PUMP VED TO MAINTAIN THE DIFFERENTIAL PRESSURE AC U N IT TE M P E RATU R E CO NTRO LS AN D S EQ U E N C E O F O P E RAT I O N
WHEN THE SYSTEM IS STARTED. THE DEFAULT SETPOINT SHALL BE MAINTAINED FROM A MINIMUM TIME OF 30 SETPOINT
MINUMTES (ADJ.). AFTER THE MINIMUM TIME HAS ELAPSED, THE BMS SHALL ADJUST THE SETPOINT BASED ON '
THE FOLLOWING FORMULA: |'\_'j| [Pl
- ) - - . LAG PUMP START-UP, THE LAG PUMP SHALL STAGE ON AS FOLLOWS: 1
2 DECTA TS TEWP)-FIWR TEMP) PDELTAT < 5 DESREES, THAN SETPOINT=SETPOINT - 20 DEGREES ’ 2 |g THESLEAD VLIJ:D’ SPEED g GlFJzEATER THASN AGSE'(F)POII\?T gF QCEJ%S(ADJ ) FOR 15 CONSECUTIVE MINUTES (ADJ) EA LQ) f: | SEQUENCE OF OPERATION:
b. DELTA T=(HWS TEMP)-(HWR TEMP) IF DELTA T > 5 DEGREES AND < 10 DEGREES, THAN ' THE LAG PUMP VED SHALL STAGE ON ' ! ¥
SETPOINT'=SETPOINT-15 DEGREES : N.C Eﬁ{fgﬁ GFi(L)JhTAOh%IT%II\'I\IG 1. SPACE TEMPERATURE WILL BE CONTROLLED,
_ . b. THE LEAD PUMP VFD SHALL SLOW DOWN TO 50%, THE LAG VFD SHALL RAMP UP TO MATCH THE LEAD VFD e THROUGH THE AC-UNIT TEMPERATURE/HUMIDITY
c. BEETF:E ;(st TEMP)-(HWR TEMP) IF DELTA T > 10 AND < 15 DEGREES, THAN SETPOINT'=SETPOINT - 10 SPEED AND THEN RUN IN UNISON WITH THE LEAD VD TO MAINTAIN SETPOINT SYSTEM CONTROLLER.
_ " ¢ 1.a. AC UNITS STAND ALONE CONTROLS WILL
d. BEETF:*E ;(HWS TEMP)-(HWR TEMP) IF DELTAT > 15 AND < 20 DEGREES, THAN SETPOINT'=SETPOINT - 5 4. LAG PUMP SHUTDOWN, THE LAG PUMP SHALL STAGE OFF AS FOLLOWS: VFD 7 } ! ’ MODULATE ELECTRIC HEAT AND CONTROL
a. IF THE VFD SPEEDS DROP BACK TO LESS THAN OR EQUAL TO 40% (ADJ.) FOR 15 CONSECUTIVE MINUTES MONITOR STATUS OF Z ? MONITOR VALVES TO MAINTAIN TEMPERATURE AND
e. DELTA T=(HWS TEMP)-(HWR TEMP) IF DELTA T > 20 AND < 25 DEGREES, THAN SETPOINT'=SETPOINT + 0 (ADJ), THE LAG PUMP VFD SHALL STAGE OFF. ) UNIT AND ALARMS T TEMPERATURE HUMIDITY.
DEGREES | b. THE LEAD PUMP VFD SHALL CONTINUE TO RUN AND MODULATE TO MAINTAIN DIFFERENTIAL PRESSURE OF ROOM 1b. THE ELECTRIC HUMIDIEIER WILL MODULATE TO
f. DELTA T=(HWS TEMP)-(HWR TEMP) IF DELTA T > 25 DEGREES, THAN SETPOINT'=SETPOINT + 5 DEGREES SETPOINT. EXHAUST FAN EF—1: AC UNIT MAINTAIN ROOM HUMIDITY SET POINT.
g. IF SETPOINT' > 120 DEGREES, THAN SETPOINT = VALUE OF SETPOINT" ELSE SETPOINT = 120 DEGREES. A THE EXHAUST FAN SHALL GENERALLY RUN CONTINUOUSLY. / CONTROL PANEL 5 WIRE DRY CONTACT ALARMS T0 BIS
h. MAINTAIN NEW SETPOINT FOR A TIME PERIOD OF 15 MINUTES(ADJ.) THAN RECALCULATE SETPOINT. 5. IF PUMP STATUS IS NOT PROVED, AFTER A THIRTY SECOND TIME DELAY, BY THE CURRENT TRANSMITTER AT THE B. VFD WILL MODULATE TO MAINTAIN PRESSURE SETPOINT. AC UNIT ' '
LEAD PUMP, THEN AN ALARM SIGNAL SHALL BE GENERATED, THE LEAD PUMP SHALL BE SHUT DOWN, AND THE C. DAMPER SHALL OPEN WHEN FAN IS COMMANDED TO RUN AND INTERFACE 3. ROOM TEMPERATURE SENSOR SHALL DISPLAY
BACK-UP PUMP SHALL BE STARTED. AFTER THE CAUSE OF THE ALARM HAS BEEN ELIMINATED, THE SYSTEM SHALL DAMPER SHALL CLOSE WHEN FAN IS OFF. DAMPER SHALL CARD TEMPERATURE ON BMS AND GENERATE ALARM
7 ALARMS: BE CAPABLE OF RESETTING AND RE-ESTABLISHING THE LEAD PUMP. HAVE AN END SWITCH WHICH WILL PREVENT THE FAN FROM WHEN TEMPERATURE IS >80°F.
a. HIGH HW SUPPLY TEMPERATURE (GREATER THAN 190 DEG F (ADJ.)). IF HWS TEMP REACHES 190 DEGREES RUNNING WHEN THE DAMPER IS CLOSED. L DDC STAT
CLOSE STEAM VALVE, WHEN HWS TEMP FALLS BELOW 180 DEGREES RELEASE STEAM VALVE TO CONTROL 6. ALARMS: DUCT PRESSURE SENSOR SHALL BE INSTALLED IN DUCT MAIN AT
LOOP. c. 1-P1AFAIL BASEMENT LEVEL. UPON LOSS IN PRESSURE, AN ALARM SIGNAL AC—# AC—# ?ESX)TN%A&RY
SHALL BE SENT TO THE BUILDING CONTROL SYSTEM. N
b. LOW HW SUPPLY TEMPERATURE (LESS THAN 110 DEG F (ADJ.)) d. 1-P1B FAIL —H— COMMUNICATIO UNITARY SENSOR, WIRED
c. IF HWS TEMP FALLS 10 DEGREES BELOW SETPOINT FOR A PERIOD OF 5 MINUTES(ADJ.) GENERATE AN ALARM. e. 1-P1C FAIL BUS TO OTHER CONTROLLER TO BMS AND AC
f. 1-P1A NOT IN AUTO (RUNNING IN HAND OR BYPASS) CONTROLLERS | UNIT
g. 1-P1B NOT IN AUTO (RUNNING IN HAND OR BYPASS) WEOIT:; 1SCA|E_O NTROL—D IA@AM _ﬁ_<> |
h. 1-P1C NOT IN AUTO (RUNNING IN HAND OR BYPASS) | O ‘\\ = — —
i. 1-P1A RUNTIME EXCEEDED (IF RUNTIME EXCEEDS 2232 HOURS FOR A THREE MONTH PERIOD) AC UNIT REMOTE ADJUSTABLE
. THERMOSTAT/HUMIDISTAT
j. 1-P1B RUNTIME EXCEEDED (IF RUNTIME EXCEEDS 2232 HOURS FOR A THREE MONTH PERIOD) RUN_CONDITIONS:
k. 1-P1C RUNTIME EXCEEDED (IF RUNTIME EXCEEDS 2232 HOURS FOR A THREE MONTH PERIOD) A. PROVIDE A SECONDARY FLOAT OR WATER SENSOR, IN THE PUMP RESERVOIR, THAT
| 1-PLAVED FAULT MEDICAL GAS CONTROLS: 1. LOCATE THERMOSTAT & WILL INDICATE AN OVERFLOW SITUATION AND START THE OVER FLOW SEQUENCE.
_— — — HUMIDISTAT IN ROOM B. THE OVERFLOW SEQUENCE SHALL INCLUDE THE FOLLOWING
m.1-P1B VFD FAULT ADDITIONAL SCOPE: SERVED BY UNIT. 1. SHUTDOWN THE AC UNIT, HARDWIRED.
n. 1-P1C VED FAULT e = 2. SEND ALARM TO THE B.A.S., WITH GRAPHICS INDICATING AN OVERFLOW
‘ CONDITION.
A. TIE INTO MEDICAL GAS AREA ALARM PANEL FOR EACH ALARM MODULE. EACH
0. HIGH DIFFERENTIAL PRESSURE (25% (ADJ.) GREATER THAN SETPOINT) . C. PROVIDE MEANS TO RESET THE ALARM CONDITION AFTER THE PROBLEM HAS BEEN
0 SHALL GENERATE AN INDIVIDUAL ALARM ON THE BMS.: CORRECTED.
p. LOW DIFFERENTIAL PRESSURE (25% (ADJ.) LESS THAN SETPOINT) D. CONTRACTOR SHALL TEST AND VERIFY SENSOR/ALARM OPERATION.
0. HIGH MAIN PRESSURE (100 PSI (ADJ.) (ET VALUE AT 10% ABOVE PUMP HEAD+FILL PRESSURE))
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